The cyclic voltammetric behavior of newly synthesized biologically active azomethine 2'-hydroxyacetophenone sulfamethoxazole (2'-HyAcPhSM) was examined at glassy carbon electrode in acetonitrile, acetone, methanol and DMF solvents using phosphate buffer and Britton-Robinson (BR) buffer. The effect of solvents, buffers, sweep rates and pH were calculated on peak potential and peak current. The cyclic voltammograms of 2'-HyAcPhSM exhibited two electronic, irreversible and diffusion-controlled single cathodic peak within the entire pH range which is attributed to the reduction of the azomethine group (-CH=N-) to amine group (-CH 2 -NH-). The biological activity of synthesized 2'-HyAcPhSM compound were carried out against various bacteria and fungi.
INTRODUCTION
Schiff bases termed as anils, imines or azomethines and are first reported by Hugo Schiff in 1864. Schiff bases and their transition metal complexes exhibit a wide range of biological activity [1] [2] [3] [4] , corrosion inhibition effects [5] [6] [7] [8] and analytical applications [9] [10] [11] [12] [13] have been prepared by condensing carbonyl compounds with amines in different conditions and in different solvents with the elimination of water molecule [14] [15] [16] [17] [18] [19] . The electrochemical behavior of Schiff bases have been also drawn the attention of many workers [20] [21] [22] [23] [24] . However, insuffcient informations are available in the literature regarding the electrochemical behavior of the Schiff bases of sulfa drugs and their transition metal complexes.
The present wor k emphasized on electrochemical behavior of 2'-HyAcPhSM with a view to investigate some important aspects such as charge-transfer coefficient (α n ), diffusion coefficient (D 0 ) by altering scan rate, solvent, buffer solution and pH of the electrochemical solution.
ExPERIMENTAL

Synthesis of 2'-hydroxyacetophenone sulfamethoxazole
All chemicals were analytical grade and of the highest available purity, and used without further purification. 2'-hydroxyacetophenone and sulfamethoxazole were obtained from SigmaAldrich. To synthesize 2'-hydroxyacetophenone sulfamethoxazole (2'-HyAcPhSM), 0.1 M solution of 2'-hydroxyacetophenone added to 0.1 M solution of sulfamethoxazole in ethanol and then reaction mixture was refluxed about two and half hour at 70°C. The product thus obtained was purified by washing with distilled water and then with ethanol. The brown solid crystals were obtained after recrystallization in ethanol. Melting point and yield were found 139 o C and 68% respectively. 754 cm -1 . The bands at 1340 cm -1 and 1145 cm -1 are assigned to asymmetric and symmetric SO 2 vibrations respectively.
H NMR studies
The 1 HNMR spectra of compound was recorded on 300.4 MHz FT-NMR spectrometer (Model Jeol AL 300) in CDCl 3 using TMS as internal standard. The compound exhibit multiplet signals corresponding to aromatic protons which occurs between d 7.20-7.50 ppm. The resonance signals due to methyl protons (-C(CH 3 )=N-) are observed at d 1.80 ppm. The sharp low field signal for the phenolic proton occur at d 5.25 ppm which shows the presence of intramolecular hydrogen bond involving the phenolic proton and the azomethine nitrogen atom, thus implying a phenol-iminic structure.
Cyclic voltammetric studies of 2'-hydroxyaceto -phenone sulfamethoxazole
The cyclic voltammetric experiments were carried out using "ECDA-001 Basic Electrochemistry System". A three electrode combination system which consisted of a working glassy carbon electrode, an Ag/AgCl reference electrode and Pt wire auxiliary electrode was used. To study the effect of solvents, buffers, scan rates and pH on redox behavior of compound, cyclic voltammograms were recorded in acetonitrile, acetone, methanol and DMF solvents using phosphate buffer (mixture of 0. mV to -1800 mV potential range, and at 0.1 mA current sensitivity. All cyclic voltammograms were obtained, exhibits one irreversible reduction peak in the cathodic direction and no anodic peak in reverse scan (Fig. 2 to 4) . Thus, to explain irreversible electrochemical reduction nature of 2'-HyAcPhSM, 
Spectral studies Infrared studies
The infrared spectra of 2'-HyAcPhSM were scanned in the range 4000-667 cm -1 using FT-IR spectrometer (Model 8400S, Schimadzu) in KBr pallets. The Schiff base compound contains five potential donor sites (i) phenolic oxygen, (ii) azomethine nitrogen, (iii) sulphonamide oxygen, (iv) sulphonamide nitrogen, and (v) ring nitrogen. The features observable in the infrared spectra of the compound is the intense and broad band at 3055 cm -1 , showing the existence of intramolecular H-bonding between phenolic oxygen and azomethine nitrogen (υOH…N). The broad band at 3355 cm -1 due to phenolic -OH group and a sharp band at 1630 cm -1 assignable to the azomethine group (υC=N) 25 are also appeared in this spectrum. The strong band at 1276 cm -1 indicates the presence of phenolic C-O stretching 26 , in addition to other typical bands of phenyl ring vibrations at 1485 cm -1 and kinetic parameters such as charge-transfer coefficient
) and rate constant (k°f ,h ) have been evaluated using equations [27] [28] [29] [30] 1 to 3 and are reported in tables 1 to 3.
(1)
Where E p , E p/2 , I p , ν, A, n and C are peak potential, half peak potential, peak current, scan rate, electrode surface area, number of electrons involved in electrode process and concentration of the electrolytic solution. All other symbols have their usual significance. 
RESULTS AND DISCUSSION
Effect of scan rate
Effect of scan rate on the cathodic peak potential of 1 mM 2'-HyAcPhSM were examined in acetonitrile, acetone and DMF solvents using phosphate buffer at pH 7, methanol-phosphate buffer and methanol-BR buffer at pH 5,7 and 9. All cyclic voltammograms were taken by varying the scan rate from 50 mV/s to 250 mV/s in all cases. The peak potential shifted to more negative value with an increase in the scan rate, implying that electrochemical process was irreversible 31 in nature. The irreversibility of reduction process is confirmed from the linear dependence of the cathodic peak potential (E pc ) with ln v (Fig. 5 to 8 ). The peak potential shift is larger at high scan rates. This implies that under these conditions the electrochemical processes are more irreversible. In all the cases the cathodic peak current (I pc ) is proportional to the square root of the scan rate (ν 1/2 ) (tables 1 to 3), which infer that under these conditions, the electrochemical processes are diffusion controlled 27, 32 .
Effect of solvent
The effect of solvent on electrochemical properties can't be explained by any single chemical or physical property of the solvent or by a single unified theory. It can be explained by viscosity, dielectric constant, steric factor and polarity of the solvent [33] [34] . In this work cyclic voltammograms of 2'-HyAcPhSM were recorded in acetone, acetonitrile, methanol and DMF solvents with phosphate buffer. It was observed that, the peak potential has maximum negative potential in presence of DMF and minimum in presence of acetone. This trend is parallel to the trend in viscosity, dielectric constant and polarity of these solvents [35] [36] . 
Effect of pH
The effect of pH on electrochemical reduction behavior of 2'-HyAcPhSM were studied in acidic, neutral and alkaline media at pH 5, 7 and 9 in methanol-phosphate buffer and methanol-BR buffer. The reported cyclic voltammograms, shows that cathodic peak potentials have negative shift with the increase of the pH, suggesting that the reduction process involves protons 30 . The relationship between the peak potentials (E pc ) and the pH of the electrochemical solution were investigated ( Fig. 7 and 8) . The E p/2 values are also found to be pH dependent and shift towards more negative potential that indicates the involvement of protons in the electrode process. The increase in the pH value increases the dissociation constant of protonated species which affects the protonation rate, and consequently E p/2 value of the reduction wave shifts towards more negative value. These phenomena appear to have the same results in methanol-phosphate buffer as well as in methanol-BR buffer systems (Tables 1 and 2) . This means, that the electrochemical reduction is dependent on polarity of buffer solutions. The E pc value in phosphate buffer at 50 mV/s scan rate is -1112 mV and at 250 mV/s scan rate is -1234 mV while in Briton-Robinson buffer at 50 mV/s is -1175 mV and at 250 mV/s scan rate is -1275 mV which is greater than phosphate buffer. So it can Tables 1 and 2 .
Biological studies
The In vitro biological screening effects of 2'-HyAcPhSM were tested against bacteria Staphylococcus aureus, Streptococci and Escherichia coli, and Fungi Candida albicans and Aspergillus niger by agar well diffusion method 37 . For this purpose, the standard drug Ciprofloxacin and Ketoconazole were used for antibacterial screening and antifungal screening respectively. The antimicrobial/antifungal spectrum of the experimental compound were determined for the bacterial/fungal species in terms of inhibited zone size around each well. For each bacterial/fungal strain controls were maintained by pure solvents instead of the compound solution [38] [39] . The compound is reported to have most antibacterial activity against Escherichia coli (activity index 0.9615 at 60 mg/mL concentration) and most antifungal activity against Candidi albicans (activity index 1.3529 at 60 mg/mL concentration) ( Table 4 ). In comparison with Ciprofloxacin drug, the compound is less active against all tested bacteria in the compound concentration range 20 mg/mL to 60 mg/mL. However, the compound is more active than standard Ketoconazole drug, against Candida albicans in the compound concentration range 40 mg/mL to 60 mg/mL and Aspergillus niger at 60 mg/mL compound concentration (Table 4) . 
CONCLUSION
It was concluded from the electrochemical data that the electrochemical reduction of 2'-HyAcPhSM is irreversible and diffusion controlled in nature under the pH 5 to 9 and scan rate range from 50 mV/s to 250 mV/s. The irreversibility of the process was found more at higher scan rates and higher pH values in all applied conditions that indicate the scan rate and pH dependence of the electrode process. It was also found that the reduction process is dependent on the polarity of the medium. The In vitro biological screening studies show sufficient activity against tested microorganisms in the compound concentration range of 20 to 60 mg/mL.
